Nephropathia epidemica (NE), the Fennoscandian form of hemorrhagic fever with renal syndrome (1, 2, 3, 14) , is caused by viruses which, like Hantaan virus, belong to the newly proposed Hantavirus genus of the family Bunyaviridae (10, 11) . Although bank voles (Clethrionomys glareolus), the principal wild rodent reservoir of NE virus, have been employed successfully in the isolation and propagation of the etiological agent (1, 8, 15a) , they are occasionally difficult to breed in captivity, and litters are often small. Previous attempts to infect several species of colonized rodents with NE virus have failed (8, 15a) . We now report the serial propagation of a strain of NE virus in Mongolian gerbils (Meriones unguiculatus). Suckling gerbils, inoculated intracerebrally, intraperitoneally, intranasally, or subcutaneously with NE virus developed subclinical persistent infections similar to that observed in bank voles naturally or experimentally infected with NE virus (1, 15a) . The adaptation of NE virus to Mongolian gerbils provides a readily available, easily handled animal host for studies dealing with pathogenesis.
NE virus (strain Hallnas), originally isolated from lung tissue of a bank vole trapped in November 1981 in Vasterbotten county, Sweden, was passaged twice in laboratory-bred C. glareolus (15a) . Lung tissues from experimentally infected voles were triturated in Eagle minimal essential medium (HEM Research Inc., Rockville, Md.) supplemented with 2% heat inactivated fetal bovine serum and gentamicin (50 ,ug/ml) and centrifuged at 900 x g for 10 min. The resulting 5% suspension had an infectivity titer of 104 5 50% infective doses (ID50) per ml in weanling bank voles, as calculated by the method of Reed and Muench (10) . Nearterm pregnant Mongolian gerbils (Tumblebrook Farms, Inc., West Brookfield, Mass.), lacking serological evidence of infection with reovirus type 3, Sendai virus, mouse hepatitis virus, polyomavirus, and Hantaan virus (4, 12) , were allowed to deliver in the laboratory. Suckling gerbils (5 days old) were inoculated intracerebrally with 0.02 ml of the above lung suspension. Serial passages of virus were thereafter performed in 5-to 12-day-old suckling gerbils by using 5% suspensions of antigen-bearing lung tissues from infected animals. In addition, 10% suspensions of brain and liver tissues from infected gerbils of the third passage were tested for infectivity. Inoculated animals were examined daily for signs of clinical illness and were sacrificed 1 to 49 days after inoculation, at which time cryostat-cut frozen sections (6 ,um * Corresponding author. thick) of lung, brain, liver, spleen, pancreas, and kidney and occasionally heart, thymus, adrenal tissue, submaxillary and parotid glands, lymph node, skeletal muscle, intestinal tissue, and gastric tissue were examined for viral antigen by the indirect immunofluorescent antibody technique (1Sa) by using 32 fluorescent antibody units of convalescent-phase sera from patients with NE and 8 antiglobulin units of fluorescein isothiocyanate-labeled goat antibodies to human immunoglobulins (Cappel Laboratories, Cochranville, Pa.). Representative portions of tissues were fixed in buffered Formalin, and paraffin-embedded sections were stained with hematoxylin and eosin and examined by light microscopy. Viral antigen, evidenced by intense granular fluorescence, was detected in lung tissues from three of nine suckling gerbils inoculated with NE virus-infected bank vole lung. On the second and subsequent passages, viral antigen was found in epithelial cells and alveolar macrophages of lung and in neurons and glial cells of brain from all inoculated animals ( Fig. 1 and Table 1 ). After five serial passages, the original inoculum of infected bank vole lung had undergone a cumulative dilution of 10-', and the infectivity titer of a 5% suspension of lung homogenate was 106.8 ID50/ml, indicating virus replication (Table 1) . At no time during the 7-week observation period did any of the gerbils appear clinically ill, and histopathological findings, when apparent, were limited to minimal meningoencephalitis, despite widespread infection.
Virus-specific fluorescence was initially detected in lung and brain tissues 7 days after intracerebral inoculation, and antigen persisted for the entire 49-day period (Table 2) . Antigen was also detected regularly in macrophages of spleen and in Kupffer cells and endothelial cells of liver ( Fig.  1 ) and occasionally in acinar cells of pancreas and parotid gland and in lamina propria of distal small intestine. The distribution of viral antigen in these tissues was identical in gerbils after intraperitoneal, intranasal or subcutaneous inoculation. Specific staining was absent in kidney, heart, thymus, adrenal, lymph node, submaxillary gland, and skeletal muscle and was not observed with control human sera or rabbit anti-reovirus serum.
The identity of the viral antigen in lung and brain tissues of infected gerbils was verified by a two-step immunofluorescence inhibition test (4, 15) Sera from 40 patients with NE, tested simultaneously against frozen sections of lung tissues from experimentally infected Mongolian gerbils and bank voles, had identical or very similar fluorescent antibody titers against the two test antigens (r = 0.96, P < 0.001), and none of 55 sera from control patients was seropositive, indicating preservation of antigenic specificity and sensitivity. Convalescent-phase sera from five patients with Korean hemorrhagic fever, with reciprocal fluorescent antibody titers in excess of 1,024 to Hantaan virus, reacted feebly to the two NE virus antigen preparations, thus confirming the unilateral serological relationship between Hantaan and NE viruses (6, 13) .
Meriones unguiculatus was selected for study in part because it, like Clethrionomys spp., belongs to the family Cricetidae. However, other cricetid rodents are not susceptible to experimental NE virus infection (15a), and in geo- graphical regions where NE is endemic, only C. glareolus and C. rufocanus have been found to be naturally infected with this virus (1, 5, 8, 15a) .
Mongolian gerbils have been used in the isolation of Hantaviruses from patients with epidemic hemorrhagic fever in the People's Republic of China (16) . Suckling gerbils, inoculated intracerebrally with these virus strains, develop fatal meningoencephalitis with detectable antigen in lung, spleen, intestine, and lacrimal gland (16) . In contrast, our data indicate nonfatal, subclinical central nervous system infection in suckling gerbils inoculated with NE virus.
Although the strain of NE virus reported here was adapted to Mongolian gerbils with relative ease, gerbils are not uniformly susceptible to all strains of NE virus, as attested to by our previous unsuccessful attempts (R. Yanagihara, unpublished data). Nevertheless, other than laboratory-bred bank voles, Mongolian gerbils are the only species of readily available colonized rodents which have hitherto been shown to be susceptible to NE virus infection.
Data on the distribution of NE viral antigen in patients with NE are lacking. In fatal cases of Korean hemorrhagic fever in humans, Hantaan virus antigens have been detected in pituitary gland, lung, spleen, adrenal tissue, and kidney (T. Kurata, personal communication). Although there is no animal model for hemorrhagic fever with renal syndrome, the similar distribution of viral antigen in tissues of infected gerbils and bank voles indicates that Mongolian gerbils are suitable for the study of experimental NE virus infection in rodents. The recent adaptation of NE virus to cell culture (7, 11, 15) does not diminish the need for a convenient animal host.
